THE PRODUCTION OF SKIN LESIONS AND LY3MPHOCYTIC LEUKEMIA IN THE SYRIAN (GOLDEN) HAMSTER
The initial source of active material was a male Syrian (golden) hamster which was killed when 28.5 months old. The animal had spontaneously developed a malignant melanoma which appeared to arise in a diffuse and multicentric fashion from the skin, cheek pouches and forestomach. (Fig. 1-6 ). The spleen weighed 890 mg. and was filled with mononuclear cells which seemed to be of the lymphocytic series on histological study. An adenomatous polyp in the gallbladder showed changes interpreted as in situ carcinoma. A blood count was not done but the marked lymphocytosis in a peripheral blood smear was compatible with a diagnosis of lymphocytic leukemia.
A mince suspension of the spleen was transplanted subcutaneously into two weanling male hamster. Fifty-four days later, both hosts showed pathological signs similar to the original donor animal except for the absence of a gallbladder tumor. Subsequently, the disease(s) has been serially propagated by implanting a suspension of minced spleen from afflicted animals into the subcutaneous tissue of 3 week old hamsters. The mince suspension technique as previously described (Toolan, 1951) has been used. Other viscera including liver, kidneys, brain, lymph nodes as well as skin involved by cancer and peripheral blood were transplanted using the same technique as for the spleen (Table I) .
Hemogram values for animals in various stages of the disease were determined. Blood for analysis was drawn from the abdominal aorta after the animal was anesthetized with nembutal, administered intraperitoneally.
The relationship of spleen weight to the white blood cell count was determined using 70 female hamsters. The animals were 4 or 5 weeks old when innoculated with an active spleen mince. Five or 6 of the animals were killed at 1 or 2 day 
Morphologic featutreM
Necropsy of animals with well established disease reveals the skin to form a gray-tan rind 1-3 mm. thick which encases the animal's entire body. The skin is loosely attached to underlying tissues, there being no invasion of fascia or of skeletal muscle. Characteristically, the under surface of the skin is mottled bright red. The implant site of donor spleen is frequently not identifiable.
Occasionally, it appears as a 2-5 mm. yellow-red nodule. Lymph nodes are 0O5 cm. to 1 cm. in diameter. The thymus is enlarged by tumor in about 50 per cent of animals. The liver is increased in size, coarsely granular and dark red to pale yellow. A splenomegaly is present with rare exception. In initial passages, however, spleen weights of hosts with well established skin changes did not exceed 150 mg. in over 20 per cent of animals. Splenomegaly is of two main types: (1) the spleen, has a sharp edge and weighs 400 to 700 milligrams; (2) the spleen is huge weighing 1x5 to 2 or more grams and has a rounded edge.
Spleens of both general types are dark red, friable and have a currant jelly consistency. The forestomach may be hemorrhagic and thickened.
Histologic study of the epidermis reveals multiple focal as well as diffuse areas in which the epidermal cells show loss of cohesion and other features of anaplasia which are reminiscent of primary malignant melanoma (Fortner and Allen, 1958) . Various developmental stages from pre-invasive junctional changes through intraepithelial melanoma to an invasive neoplasm appear to be present.
The findings are prominent at the periphery of hair follicles, as well as in the surface epithelium. Marked hyperkeratosis and dermal sclerosis are prominent. In the dermis, there is a diffuse infiltration of mononuclear cells having a clear vesicular nucleus and a prominent nucleolus. These seem to be of mixed origin with some appearing to come from deeply placed hair follicles and others from cells entering by way of the blood and lymphatic vessels. The latter invade the epidermis in some areas (Fig. 8-10 ). The epidermis of the cheek pouches and the forestomach shows similar changes. At the implant site, a foreign body reaction with fibrosis, giant cell and round cell infiltration occurs (Fig. 11) . Lymph nodes are nearly completely replaced by cancer cells. Periportal infiltration of the liver by mononuclear cells is prominent. There is commonly a stimulation of the mammary glands with some showing atypia.
The peripheral blood of animals with well-established disease usually contains several hundred thousand white blood cells per cubic millimeter. Nearly all of these cells are lymphocytes (Fig. 12 ). An anemia and a reticulocytosis are also present (Table II) . The bone marrow is heavily involved by lymphocytes. Imprints and histologic preparations of the spleen show a marked predominance of cells of the lymphocytic series (Fig. 13) . Sequential determinations revealed no significant change in either spleen weights or peripheral blood white cell count for 12 days after transplantation of spleen (Fig. 14) . At 13 days, however, there was a sudden marked increase in weight of the spleen with a parallel progressive increase in white cell count.
Transmission
During the first 6 months experience, the described abnormalities developed in 117 of 148 hamsters (79.1 per cent) which were 3 to 8 weeks old when innoculated with spleen fragments (Table I) . Other tissues were less effective in inducing the disease when innoculated. Although initially ineffective, the epithelial and hematological abnormalities can be induced in hamsters innoculated with either peripheral blood or minced "positive skin" after repeated passage of the inciting agent(s)lthrough young hamsters over a 6 month period. The abnormalities appear to be most easily induced in hamsters which are 3 to 4 weeks old when innoculated. Intensive evaluation of age limitations has not been carried out. Older hamsters appear to be resistant, however, for none innoculated when 3 or more months old developed evidence of neoplasms during a six month observation period. suggests that the changes might be a result of leukemic invasion. Although apparently unreported in experimental animals, the condition would then resemble leukemia cutis or possibly mycosis fungoides in man. Grossly and microscopically however, the epithelial abnormalities appear to be largely those of a maligtlant melanoma arising in a diffuse and multifocal fashion.
Primary malignant melanoma in the Syrian (golden) hamster was first described in 1957 (Fortner, 1957 (Fortner and Allen, 1958; Fortner, Mahy and Schrodt, 1961 (Fortner, Mahy and Schrodt, 1961) .
A variety of studies has been made on hamster melanomas. Rosenberg, Kodani and Rosenberg (1961) (Hayhoe, 1960; Metcalf, 1962) .
The etiology and pathogenesis of the described abnormalities are being investigated. Consideration is being given to the possibility that the disease(s) is induced by a filterable agent.
SUMMARY
Diffuse epithelial changes resembling malignant melanoma arising at multiple sites and lymphocytic leukaemia were induced in young Syrian (golden) hamsters. The epithelial and haematologic abnormalities each developed in a characteristic sequential fashion following subcutaneous innoculation of a minced suspension of tissue obtained from animals afflicted with the disease(s). The as yet undefined inciting agent(s) is particularly active in spleen fragments and was originally evident on innoculation of material from an animal with several spontaneous tumours. 
